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a large number of field tests provides the following estimates of the accuracies of an inertial surveying system (Mancini, 1977):
Elevation: 10 + 8 cm/h
(0.33 + 0.26 ft/h)
Horizontal position (lat. or long.): 13+12 cm/h
(0.43 + 0.39 ft/h)
These estimates are based on operations involving zero-velocity updates (stops of about 30-sec duration) at intervals of 3 to 5 min and an apportionment of errors of closure on control points. An interesting facet of an inertial survey is that, up to a point, the faster it can be performed the more accurate it is, for the buildup of error is predominantly a function of time rather than distance. For this reason a helicopter is generally the preferred vehicle whenever feasible.
Accuracies of inertial surveying for relative positioning for successive points that are relatively close together (as in urban densification) are dependent mainly on the constant term (or "threshold") in the expressions given by Mancini (1977), because the time required to travel from one point to another is only a matter of a few minutes. Thus, accuracies in relative horizontal positioning of such points can be expected to be roughly on the order of 13 to 18 cm (0.4 to 0.6 ft). For points separated by 800 m (about 0.5 mile) this corresponds to a proportional accuracy of about 1 part in 4400. On the other hand, relative horizontal positions for a pair of points, say 10 rnin and 10 km (6 miles) apart, could be established to a proportional accuracy of almost 1 part in 50,000. This indicates that under certain circumstances inertial surveying can produce accuracies equivalent to those of conventional second-order traversing. However, it appears that an improvement by about a factor of 2 to 3 is needed if positions of closely spaced urban monuments are to be established to the desirable level of accuracy of about 5 cm (0.2 ft). With the rapid developments in this field, it is probable that this accuracy will be achieved in the near future.
The Bureau of Land Management, U.S. Department of the Interior, has had extensive experience with inertial surveying technology for cadastral purposes. They have employed a system consisting of six components, all interconnected by a system of electrical cables and installed in a helicopter. These components are the inertial-measurement unit, data-recording unit, power-supply unit, data-processing unit, control and display unit, and auxiliary battery. Total weight mounted in a helicopter without battery is about 125 kg (275 Ib). The control and display unit is mounted on the helicopter instrument panel. The remaining components are secured to a plywood pallet mounted in the rear seat area. An optical hoversight device is mounted in front of the pilot, which enables him to hover directly above any point on the ground.
The system has been used to determine geographic coordinates and elevation of PLSS section corners in relation to other points having known coordinates and elevation. As the system is transported by helicopter, incremental velocity changes